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claims 



* manipulator comprising a foot part and a number of 

P,Y»^V MCt " d C ° ^ £ ° 0t Part ^ " eaC Vtnat the 
' respectively' and at ieast a gripper part, such that the 

meJbers auk the grippe constitute, with the foot 
s arm. whereikdrive means, in particular motors for »^ 
least a numbe* of the members and the gripper are prodded in 
the foot part A - a <- 

2 A manipu\at° r according t0 Claim C ° mpriSin9 _ 

least a first mXtoer to be referred to as upper arm, movably 
10 connected to the\oot part, a second member to be referred to 
as lower arm, connected to th ; . upper arm n a 

gripper connected to\the upper arm, wherein the a 
^ particular motors \or moving the upper arm, lower arm and 
gripper are provided i\the foot part. 
15 !. A manipulator according to claim 2, wherein a third 

.ember is provided, to b\referred to as wrist, deluded 
between the second member \nd the gripper, drive means for 
the wrist being included irXthe foot part. 
4 A- manipulator accordVfrfvJo any one 01 

wherein a first member, in particular the upper arm « 
rotatable about a shoulder axisyelative to the foot part and 
. second member, in particular t\e lower arm, x. rotatable 
about an elbow axis relative to t\e first member, 
compensating means being provided W upon movement of the 
members, at least partially compenske for the moment exerted 
thereby relative to the foot part, ^arrangement being such 
that thus, during use, couples acting \n a number of drive 

means are limited. \ t 

5 A manipulator according to claim V wherexn the 

shoulder axis and the elbow axis, during \se, extend 
substantially parallel to each other and preferably 
horizontal^, and are located adjacent opposite ends of the 
first member, the gripper being rotatable abo\t at least a 



20 



30 



# 



PCT/NL99/00670 
WO 00/25989 

27 

first gripper axis relative to the second member, said first 
gripper aXs preferably enclosing an angle of about 90° with 
the elbow aotis. 

6. A manipulator according to claim 4 or 5, wherein the 

5 shoulder axis\ comprises at least a first rotary shaft and "a 
second rotary Nshaft, the first rotary shaft being coupled to 
the first membeV and the second rotary shaft being coupled to 
the second membeV, the compensating means comprising a first 
eccentric coupledXto the first rotary shaft and a second 
10 eccentric coupled \o the second rotary shaft, first and 

second spring meansVeing coupled to the first and the second 
eccentric respectively, the eccentrics being directed such 
that at the maximal lyVeachable horizontal position of the 
relevant arm part, theVorce exerted on the relevant rotary 
15 shaft by the spring raearie is maximal and at the maximally 
reachable vertical position of the relevant arm part , said 

force is minimal. 
7. A manipulator according to claim 6, wherein the spring 

means comprise a first and aWcond compression or tension 
2 0 spring which are at least sub)&ari^ially accommodated in the 
foot part, with a first and a. kcond band-shaped element 
respectively extending from theNsprings over the first and 
second eccentric respectively, ttie end distal from the 
relevant spring being fixed in posYtion, the arrangement 
25 being such that upon rotation of anWcentric by means of the 
relevant rotary shaft, the relevant Wring changes in length. 
8. A manipulator according to any\one of the preceding 

claims, wherein the drive means comprise a series of motors, 
each motor being coupled to a reduct ion\casing aligned 
30 therewith, the reduction casing being connected to a drive 
wheel connected, via transmission means, to one of a number 
of drive shafts, included in or adjacent aNshoulder, of parts 
to be driven, in particular the members sucHyas upper arm, 
lower arm, wrist or gripper. 
35 9 . a manipulator according to claim 8, wheVein a number 

of reduction cases are mutually identical, eachV connected to 
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a d*ive shaft mounting the relevant drive wheel, the 
assies of reduction casing and drive wheel differing fro*. 
elL only by the position of the drive wheel relate 

to theVelevant motor. t 
10 ^manipulator according to any one of the precedrng 
claim,, herein at least the first member is at least 
partially \ollow. a series of first drive shafts extendrng 
from the foot part into the first member a ser.es of second 
dri ve shaftsVeing provided in the second member, sard drrve 
shafts being ktted coa*ially one within the other whrle 
between the sha\ts, a number of bearing means are mcluded or 
firmed, a numbeAof the first shafts at the end remote from 
L foot part beiL provided with a first drive wheel, whrle 
a number of the secW shafts are provided with a second 
, Awheel, a firscWive wheel in each case being drrvrngly 
connected, via a coup\ng element, to a second drrve wheel 
connect . V™i- nar t being arranged for driving 

the drive means in the \foot part oemg * 
the respective first dr\e shafts, the arrangement bemg such 
that both the first membeVand the second member rs movable 

0 via the first drive shaf<ts\ 

• i a *-«-r a riord%q-^o claim 10, wherein the 
11 A manipulator acawjai^r 1 -" 

a «=«=.Ai ps of third shafts, whose 
second member comprises a series or ana i es 
longitudinal direction extendsY approximately at right angles 
longi n ec , ion Y the second shafts, a number 

to the longitudinal direction i_i 

to tne i y Qhafts b \ing provided with mating, 

of the second and third shatts oeo-iiy p 
25 of tne s OOT1 , ral a ears fo\ transmitting rotational 

preferably f rustocomcal gears °n relevant third 

movements of the relevant second shVfts to the releva 
Ihlfts, at least a number of the thJ^d shafts being connected 

-~ Ko rpfprred to as wrist, movabiy 
to a third member to be reterreu ^ 

a ^ t-h^ second member remote from tne 
3 0 connected to the end of the secona ^ 

first member. \ , 

12 A manipulator according to claim lV wherern the 

gripper is provided on the side of the wriV remote from the 
first member and is biased in an open posltW. while a 
35 spring element extends through the wrist, on >one side 

connected to a bloc, slidable in longitudinal direction of 
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the firs* member through rotation of one of the third shafts, 
and on thV other side connected to the gripper, such that 
upon rotation of the relevant third shaft, the block is 
displaced i\ longitudinal direction while displacing the 
5 spring element and/or changing the length thereof, enabling 

the gripper t\ be pulled from the open position into a closed 

position and v\ce versa. 

13 A manipulator according to any one of the preceding 

claims, wherein \he foot part comprises a foot plate whxch, 
10 by means of a beaming, is rotatably connected thereto 

adjacent the lowered- of the foot part, a number of slxdxng 
contacts being provided for transmitting an electric tension 
between the drive meins and a power supply located outsxde 
the foot part and, possibly, a control unit. 
15 14 A manipulator according to claim 13, wherein the 

bearing for the foot pla\e comprises an annular groove, in the 
outer circumference of th\ foot plate and a corresponding 
annular groove on an inneAsurf ace of a tube of the foot 
part, the relevant outer ci\cumf erence of the foot plate 
20 being substantially identical to the relevant inner 
circumference of the tube andWh grooves having a 
substantially V-shaped section\ such that the two grooves 
together define a ball track of\ substantially rectangular, 
in particular square or diamond-kaped section which includes 
25 a series of balls whose describing line corresponds to said 
section of the ball track. \ 

15 A manipulator according to clVim 14, wherein an 
opening is provided in the tube, said\ opening ending m the^ 
ball track and having a passage which Ys approximately equal 

30 to the cross section of the balls, closing means being 

provided for closing said opening after Wrtion of the 
balls. \ 

16 A manipulator according to any one the preceding . 
claims, wherein the foot part is substantially formed from a 

35 substantially tubular extrusion section, recuses bexng 
provided for the drive means. 
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17. A manipulator according to any one of the preceding 
claims, wherein steaces are provided in the foot part for 
accommodating spring means for compensating means, electronic 
components and the iNike. 

18. Use of a manipulator according to any one of the 
preceding claims in aVpace unsuitable for human entry, such 
as a radiation space o^a toxic space. 



